THE METALLURGY OP GOLD.
is consequently driven towards the centre of the sphere, and that this fusible alloy contains much gold but very little copper. Jefferson and Arnold,1 and also Andrews,2 by micrographic studies, confirmed the view which follows from this, that brittleness in standard gold containing a little lead, bismuth, tellurium, or certain other impurities is due to the presence of films composed of such eutectic alloys separating the crystals of gold from each other, but Osmond and Roberts-Austen3 were unable to observe these films in quickly cooled ingots.
Standard gold, however, is made too brittle for coinage by the presence of a far smaller amount of lead than O2 per cent. The addition of 0*05 per cent, of lead produces bars almost as brittle as those containing 0*2 per cent., and from researches by the author in the Eoyal Mint, it would appear that 0-01 per cent, of lead or even less renders gold unfit for coinage (see also the Gold-lead alloys).
The alloys of gold and copper are less malleable, harder, and more elastic than gold, and possess a reddish tint. Those with less than 12 per cent, of copper are easily worked; when more than this is present they are more difficult to work owing to their hardness. Since no change of volume occurs when these alloys are formed, their densities may be calculated from those of gold and copper. The densities of gold-copper alloys as cast are given in the following table :—4
TABLE VII.
Gold.	Copper.	Specific Gravity at 15°.
Per 1,000.	Per 1,000.	
1,000	0	19-26
917	83	17-35
833	167	15-86
750	250	14-74
583	417	12-69
250	750	10-035
0	1,000	8-7
The densities of gold-copper alloys with large percentages of gold are given by Roberts-Austen as follows,5 at 0° compared with water at 4°, the metal being in the form of discs compressed in a coinage press :—
TABLE VIII.
	Gold.	Density.	Gold.	Density.	
	Per 1,000.		Per 1,000.		
	1,000	19-30	923	17-57	
	980	18-84	916-6	17-48	
	969	18-58		(Broch)	
	959	18-36	900	17-17	
	948	18-12	880	16-80	
	938	17-93	861	16-48	
	932	17-79			
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